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DETAILED ACTION 

Drawings 

1 . The drawings are objected to under 37 CFR 1 .83(a). The drawings must show 
every feature of the invention specified in the claims. Claim 1 recites the limitation "a 
sidewall of the hole" in lines 3, 5 & 8. It is not clear as to where in the drawings 
(Applicant's Fig. 7-8) the sidewall is positioned. In applicant's Fig. 7, is the sidewall 
directly contacting silicon oxide layer 452a or the sidewall is directly contacting silicon 
nitride layer 454a? The same ambiguity surrounding "sidewall" exists in applicant's Fig. 
8. This limitation must be shown or the feature(s) canceled from the claim(s). No new 
matter should be entered. 

Corrected drawing sheets in compliance with 37 CFR 1.121(d) are required in 
reply to the Office action to avoid abandonment of the application. Any amended 
replacement drawing sheet should include all of the figures appearing on the immediate 
prior version of the sheet, even if only one figure is being amended. The figure or figure 
number of an amended drawing should not be labeled as "amended." If a drawing figure 
is to be canceled, the appropriate figure must be removed from the replacement sheet, 
and where necessary, the remaining figures must be renumbered and appropriate 
changes made to the brief description of the several views of the drawings for 
consistency. Additional replacement sheets may be necessary to show the renumbering 
of the remaining figures. Each drawing sheet submitted after the filing date of an 
application must be labeled in the top margin as either "Replacement Sheet" or "New 
Sheet" pursuant to 37 CFR 1.121(d). If the changes are not accepted by the examiner, 
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the applicant will be notified and informed of any required corrective action in the next 
Office action. The objection to the drawings will not be held in abeyance. 



Claim Rejections - 35 USC §112 

2. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

3. Claim 1 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. 

Claim 1 recites the limitation "a sidewall of the hole" in lines 3, 5 & 8. It is not 
clear as to where in the drawings (Applicant's Fig. 7-8) the sidewall is positioned. In 
applicant's Fig. 7, is the sidewall directly contacting silicon oxide layer 452a or the 
sidewall is directly contacting silicon nitride layer 454a? The same ambiguity 
surrounding "sidewall" exists in applicant's Fig. 8. In view of the lack of clarity 
surrounding "a sidewall of the contact hole", it is not clear as to which reference numeral 
(452a or 454a) refers to the limitations "a first spacer" and "a second spacer". 
Clarification/correction is required. 

Claim 10 recites the limitation "the sidewall of the contact hole" in line 10. 
There is insufficient antecedent basis for this limitation in the claim. 

Claim 10 also recites the limitation "gate line patterns" in line 4. It is not clear as 
to what elements within a gate structure this limitation include. Clarification is required. 
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Claim Rejections - 35 USC §103 

4. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

5. Claims 1-3, 5 & 28-30 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Koga et al. (US Patent 6,649,500 B2) in view of Igarashi et al. (US Patent 
6,838,732 B2). 

With regard to claim 1 , Koga teaches in figure 10(d) an integrated circuit device 
comprising: 

a conductive contact 213a in a hole 212 in an interlevel dielectric layer; 

a first spacer 207 having a first dielectric constant on a side wall of the hole; and 

a second spacer 209 having a second dielectric constant located between the 
first spacer and the side wall of the hole, wherein the first dielectric constant is less than 
the second dielectric constant. 

However, Koga does not explicitly teach a contact pad connected to the 
conductive contact. Nonetheless, Igarashi teaches in figure 16, wherein a silicide 
contact pad 105 is positioned to make an ohmic contact with a diffusion layer 104 
underneath. At the time of the invention, it would have been obvious to a person of 
ordinary skill in the art to modify Koga by using a silicide contact pad as taught by 
Igarashi in the interest of an ohmic contact with the diffusion layer 208 underneath. The 
motivation for using ohmic contact is known in the art to be low-resistance and stable 
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contacts that improve the performance and reliability of integrated circuit devices. 
Therefore, Koga and Igarashi are combinable. Moreover, Igarashi's contact pad 115 
covers the entirety of the surface underneath the conductive contact 106, therefore, 
once used in Koga's device, Koga's first spacer will extend to contact the silicide contact 
pad, and Koga's second spacer will not contact the silicide contact pad. 

With respect to claim 2, Koga teaches in figure 10(d) the integrated circuit device 
according to claim 1, wherein the first spacer 207 comprises silicon oxide and the 
second spacer 209 comprises silicon nitride. 

With respect to claim 3, Koga teaches in figure 10(d) the integrated circuit 
device according to claim 1 , wherein the thickness of the first spacer is in about 50 A° 
(column 6 line 52). 

With respect to claim 5, Koga teaches in figure 10(d) the integrated circuit device 
according to claim 1 , further comprising: 

a conductive line 204 in the interlevel dielectric layer adjacent to the first spacer 
opposite the conductive contact. 

With respect to claim 28, Koga teaches in figure 10(d) the integrated circuit 
device according to claim 5, wherein the conductive line comprises a gate line pattern. 

With respect to claim 29, Koga teaches in figure 10(d) the integrated circuit 
device according to claim 5, wherein the conductive line comprises a bit line pattern. 

With respect to claim 30, Koga teaches in figure 10(d) the integrated circuit 
device according to claim 5, wherein the conductive line comprises an interconnection 
line pattern. 
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6. Claim 4 is rejected under 35 U.S.C. 103(a) as being unpatentable over Koga et 
al. (US Patent 6,649,500 B2) and Igarashi et al. (US Patent 6,838,732 B2) as applied to 
claims 1-3, and in further view of Yokoyama (US Patent 6,703,715 B2). 

With respect to claim 4, Koga does not explicitly teach a thickness of between 10 
A° and 300 A° for the second spacer. Koga, however, teaches a thickness of 500 A° for 
the second spacer. Nonetheless, these claimed dimensions are considered obvious to 
one of ordinary skill in the art in view of Koga. For instance, Yokoyama teaches in 
column 7 lines 60-51 a thickness of about 200 A° for a spacer. One of ordinary skill in 
the art is motivated to form device features within and about 10 A° and 300 A° to 
provide proper isolation as well as allow proper device operation. As such, it would 
have been obvious to use the aforementioned range of about 10 A° and 300 A°. 

These claims are prima facie obvious without showing that the claimed ranges 
achieve unexpected results relative to the prior art range. In re Woodruff, 16 USPQ2d 
1935, 1937 (Fed. Cir. 1990). See also In re Huang, 40 USPQ2d 1685, 1688 (Fed. 
Cir.1996)(claimed ranges of a result effective variable, which do not overlap the prior art 
ranges, are unpatentable unless they produce a new and unexpected result which is 
different in kind and not merely in degree from the results of the prior art). See also In 
re Boesch, 205 USPQ 215 (CCPA) (discovery of optimum value of result effective 
variable in known process is ordinarily within skill of art) and In re Aller, 105 USPQ 233 
(CCPA 1955)(selection of optimum ranges within prior art general conditions is 
obvious). 
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7. Claim 10 is rejected under 35 U.S.C. 103(a) as being unpatentable over Koga et 
al. (US Patent 6,649,500 B2) and Igarashi et al. (US Patent 6,838,732 B2), and in 
further view of Yokoyama (US Patent 6,703,715 B2). 

With respect to claim 10, Koga teaches in figure 10(d) an integrated circuit device 
comprising: 

an integrated circuit substrate (column 14, lines 32-33) in which source/drain 
regions 208 are formed; 

a first interlevel dielectric layer 210 which is formed on the integrated circuit 
substrate; 

gate line patterns 203 which are formed in the first interlevel dielectric layer; 

first contact spacers 207 which are formed along the side walls of the contact 
holes, the first contact spacers being formed of silicon oxide; 

second contact spacers 209 which formed of silicon nitride and formed on the 
first contact spacers; and 

contact plugs 213a which are present in the contact holes between the second 
contact spacers. 

However, Koga does not explicitly teach contact pads between adjacent gate line 
patterns and connected to the source/drain regions. Nonetheless, Igarashi teaches in 
figure 16, wherein a silicide contact pad 105 is positioned to make an ohmic contact 
with a diffusion layer 1 04 underneath. At the time of the invention, it would have been 
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obvious to a person of ordinary skill in the art to modify Koga by using a silicide contact 
pad as taught by Igarashi in the interest of an ohmic contact with the diffusion layer 208 
underneath. The motivation for using ohmic contact is known in the art to be low- 
resistance and stable contacts that improve the performance and reliability of integrated 
circuit devices. Therefore, Koga and Igarashi are combinable. 

Moreover, Koga does not explicitly teach a second interlevel dielectric layer on 
the first interlevel dielectric layer having a via hole. Nonetheless, the use of stacked 
interlevel dielectric layers is common in the semiconductor metallization structures. For 
instance, Yokoyama teaches in figure 5 interlevel dielectric layers 30 & 34a-b to provide 
insulation between neighboring elements. Moreover, the interlevel dielectric layers 
have via holes for electrical connection between the various levels. As such, the use of 
a second and/or third interlevel dielectric layers having contact holes is obvious to a 
person of ordinary skill in the art. 



Response to Arguments 

8. Applicant's arguments with respect to claims 1-5, 10 & 28-30 have been 
considered but are not persuasive. Claim 1 contains limitations that are ambiguous 
(please see 35 USC §112 rejections above), and there also seems to be a discrepancy 
between the drawings (applicant's Fig. 7-8) and the claim limitations. It is unclear as to 
which reference numeral refers to "a first spacer" and "a second spacer". Also, it is not 
clear as to where the limitation "sidewall of the contact hole" is. In other words, which 
one of the spacers (452a or 454a) directly contacts the sidewall. 
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As for applicant's argument regarding the motivation for a silicide ohmic contact, 
the advantages of an ohmic contact is well-known in the art which is low-contact 
resistance and stable contacts that results to an improved and reliable integrated circuit 
device. Furthermore, examiner maintains that the prior arts teach the gate patterns 
(203 & 204) that are in an interlevel dielectric layer 210. Also, as indicated in the claim 
10 rejection, the use of stacked interlevel dielectric layers are commonly used in the art 
(see Yokoyama's Fig. 5), and their usage is obvious to a person of ordinary skill in the 
art. Moreover, the prior arts in combination teach the use of an ohmic contact to a 
diffusion region between adjacent gate structures. Contrary to applicant's argument, 
the ohmic contact as taught by Ingrashi, once employed in Kog'a device, and the 
contact plug 213 (see Koga's Fig. 10d) will both be located in an interlevel dielectric 
layer 210. 

Therefore, the applicant's arguments are not persuasive. 

Conclusion 

9. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Lee et al. (US Patent No. 6,383,882) and Cho et al. (US Patent 
6,770,927 B2) discuss the use of spacers, gate patterns and interconnect structures. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Mohammad Timor Karimy whose telephone number is 
571-272-9006. The examiner can normally be reached on 8:30 AM - 5:00 PM. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Ken Parker can be reached on 571-272-2298. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 

mtk 

/Eugene Lee/ 

Primary Examiner, Art Unit 2815 



